MVHHWUCTEPCTBO OBPA30OBAHWA 1 HAYKU

JIOHELIKOU HAPOJIHOM PECITYBJIMKU
I'OCYJIAPCTBEHHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICILEIO [IPO®E C(,[l%’)l (AJILHOI o ObP/\3OBAHl/I§{

PABOYAS ITPOI'PAMMA JTNCIUAITINHBI

b1.B.04 PazBurHe 3JIeKTPOTEXHHYCCKHUX U YHeprocoeperaimx cucreM (KOHIen-
nusga SmartGride)

(koI ¥ HaMEHOBaHKE JUCUUILTHHBI COTIACHO y4eOHOMY IUIaHY)

Hanpagienue nmoaroToBKu: 13.04.02 DyieKTpodHEPreTHKA U DIEKTPOTEXHUKA

HamnpaBneHHOCTb (TpOpuIIb): DIeKTPOCHA0KEHHUE U IHEProcOepexeHne

HporpaMMa: MarucrTrpaTtypa
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dopma 00ydIeHUS: OuHas 3aoyHas
Cemectp(n) 3 4
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KonrtakTHas paboTa (4ac.), B TOM YHCIIE: 55 22
JeKnuH (Jac.) 34 8
MpaKkTUYEeCKUEe (CeMUHAPCKUE) 3aHATHSI (Jac.) 17 8
nabopatopHbie paboThI (4Jac.) - -
CamocrosiTenpHast padoTa (4ac.), B TOM YHCIIe 17 68
KypCOBOI MPOEKT (paboTa) (cemecTp/gac.) - -
KoHntposb (3x3amen/3auér, yac.) 9K3.,044ac. | 7k3.,364ac.

Jlonenk, 2023 r.




Pa6Gouass mporpamma IUCHMIUIMHBI «Pa3BUTHE DICKTPOTEXHHYCCKUX M SHEpro-
cOeperaromux cucreM (koHuenuus SmartGride)» coctapieHa B COOTBETCTBHUA C yueb-
HBIMH TUIAHAMH O HalpaBiieHuo moAroToBkyu 13.04.02 «DnexkrposHepreTuka u JeK-
TPOTEXHHKa», (HAIpPaBICHHOCTb (IPoQuib) «DNEKTpOCHAOKEHHEe H sHEprocoepexe-
HEey) 11 2023 roja npuéMa 1o O4HOM U 3a049HOH Gpopmam 00yIeHHUS.

CocTaBUTENb:

JloneHT Kadeapsl IeKTPOCHAOKEHH S

IPOMBIIUIEHHBIX PEATPHATHIA

¥ TOPOIOB, %/

K.T.H., IOLIEHT zfg JlesmoB A.B.

4

PaGouasi IpOrpaMMa paccMOTPeHa M NPHHATA Ha 3ace/laHuu Kadeapsl «Iek-
TpOoCHAOKEHHE TIPOMBIIIEHHBIX IPEANPUSITHN K TOPOJIOBY

ITpoTokos OT « 74 » __ 93 2023 roma Ne 4

3aBeayromuit kadenpoi eBoB A.B.
( (®.1.0.)

PaGouast mporpaMma ofo0pena ydeGHo-meroaudeckoii komuccueii JOHHTY
110 HalpaBJieHHIO MOAroTOBKU 13.04.02 «DineKkTposHepreTika  SJIEKTPOTEXHAKAY.
[Tpotoxon oT «_A3 » 03 2023 roma Ne 3

[Ipencenarein 4”’ Tkauenko C.H.
(moanucs) (©.1.0.)

PaGouas mporpamMma npoaJena 1t 20 roja npuéMa Ha 3acellaHuu Kadeaps!
«DneKTpocHa0KEeHNEe IPOMBIIIEHHBIX NPEANPUSITANA U TOPOLOBY.

[TpoTokoi 0T « » 200 roma Ne

3aBemyrouuit kadenpon

(moamnuce) (®.1.0.)

Pa6ouas mporpamMma npozsiena st 20 roja npuéMa Ha 3ace[laHuH Kapeapsl
«DNeKTpOCHa0XeHre TPOMBILIIIEHHBIX IPEANPUSITAHNA 1 TOPOOB.

[IpoTOKOI OT « » 20 roma Ne

3aBenyromuii kadenpoi

(nmoanuce) (©.1.0.)

PaGouast mporpamMma nmpojjiena juist 20 roja mpuéMa Ha 3aceaHuu Kadenpsl
«DNeKTpOCHa0XKEeHHEe TPOMBIIIIEHHBIX IIPEANPHUATHNA 1 TOPOJIOBY.

[IpoTOKOI OT « » 20 ropma Ne

3aBemyromnuii kapenpoi

(noanuce) (®.1.0.)



1 OBBEKT, HEJIb 1 3AJIAYX OCBOEHUSA ITUCHUIIJIMHBI

[enn u 3amaud OUCHUMILIMHBEL:  (OPMHPOBAHHUE TEOPETUYECKMX 3HAHUH 00
OCHOBHBIX IIPUHIMIIAX IPEOOpa3OBaHMs DICKTPOIHEPTETUKHA B IEJIOM Ha OCHOBE
WHHOBAIMOHHON KoHLenuu SmartGrid.

B pesynbraTe 0cBOEHUS AUCHUIUIMHBI CTYACHT JOJIKEH:

3Hamb:

- OCHOBHBIE (PAKTOPBI, OMPEEISIONINE HEOOXOAUMOCTh KapAMHAIBHBIX MTpeodpa-
30BaHUM B DJIEKTPOIHEPTETHKE, B TOM YHCIe (PAKTOPBl TEXHOJOTHYECKOTO Mporpecca,
pocTa TpeOoBaHUM MOTPEOUTENCH, CHIXKEHUS HAJIE)KHOCTHU 3JIEKTPOCHAOXKEHHUS,

- (pakTOpHI M3MEHEHUS PHIHKA, a TAKXKE TOBBIIIEHUE TPeOOBaHM B cdepe dHEp-
ro3(gGheKTUBHOCTH U IKOJIOTHYECKON 0€30MMacHOCTH,

ymems.

- QaHAJIM3UPOBATh TEKYIIEE COCTOSHUE U TIEPCIIEKTUBHBIEC BAPUAHTHI PA3BUTHUS CH-
CTEMBI AJIEKTPOCHAOKEHHUS C YUYETOM KJIIOYEBBIX TPEOOBAHMUI HOBOM DJIEKTPOIHEPTETHU-
KHU: JIOCTYIHOCTb Ui MOTpeOUTeNnsi, HaJASKHOCTh, IKOHOMHUYHOCTh, 3(P(HEKTUBHOCTD,
0€30MacHOCTh, OPTaHUYHOCTh B3aUMOJICHCTBUS C OKPY>KAIOIIEH CPEeIoi;

enademo:

- HaBBIKAMH OIICHKH (haKTOPOB, OMPEACIISIONINX MOBBITIICHUE TpeOoBaHMil B cde-
pe PHeprod(PPEeKTUBHOCTU U IKOJIOTMYECKON 0€30MacHOCTH;

- HaBBIKaMU aHAJIM3a TEKYIIETO COCTOSHUS CUCTEMBI JIEKTPOCHAOKECHHUS,

- HaBBIKAMU BHIOOpA BapWaHTa PA3BUTHS CHUCTEMBI JICKTPOCHAOKEHHUS C yUETOM
TpeOOBAaHMI HOBOM AJIEKTPOIHEPTETUKHU.

TpeOGoBaHus K YPOBHIO OCBOCHHS COJICP KAHUS TUCIIUILTAHBI.

[Iporecc m3ydeHus] MUCHMIUIMHBI HAMpaBJICH Ha (POPMHUPOBAHHE CIICTYIOMIUX
KOMIIETEHIIN:

- CIOCOOEH MPOEKTUPOBATh O0BEKTHI MPOHECCUOHATBLHON NEATeTbHOCTH U Opra-
HHU30BBIBATh pabOTy 10 uX npoekTuposanuio (I1K-2).

2 MECTO JUCHUIIJIUHBI B OCHOBHOM OEPA3OBATEJIBHOM
IHPOI'PAMME

JucruminHa OTHOCUTCS K 4acTH, (GOpPMHUPYEMOM ydacTHUKaAMHU 00pa3oBaTENIb-
HBIX OTHOIeHUH broka 1 nucuumiun (Moayneii) yueOHOTo TutaHa.

basupyercs Ha 3HAHUSAX U YMEHUSX, KOTOPBIC CTYICHT MPUOOPEN NP OCBOCHUH
MPEANIECTBYIONUX JUCIUIUINH, COOTBETCTBYIOIINX IUIAHY MOJATOTOBKH OaKajaaBpOB IO
HarnpasyieHuto 13.03.02 «DneKTposHepreTuka U MeKTPOTEXHUKay: «KOMMyTallMOHHBIE
anmnaparbl U 3JIEKTPOOOOPYI0OBAHUE CUCTEM 3JIEKTPOCHAOXKEHUs», «CBETOTEXHUUYECKUE
YCTAaHOBKUA U CHUCTEMBI», «NeKTpocHaOxkeHue», «lIpoexktupoBaHue cucTteM 3JEKTPO-
CHAOXXEHMS»; CBSI3aHA C AUCHUIUVIMHAMHU «DHEProcOepexeHue B CHUCTEMax JJIEKTPO-
cHaOxeHus», «lIporuBoaBapuiiHas aBTOMAaTHKa SJEKTPOTEXHUUYECKUX KOMIIJIEKCOBY,
TJIaHa MOATOTOBKH MarvucTpoB.



3HaHHSA U YMCHMU, HpI/IO6peTeHHBIe IIpHU OCBOCHUHU I[aHHOﬁ AU CHOUIIIIMHBI, pCajin-

3YIOTCA CTYACHTOM IIPpU U3YUCHUU JUCIHHIITINHBI «COBpGMGHHBIG CHUCTCMBI JJICKTPOIIpH-

BOJa», IMPOXOXKACHUN FOCYIIapCTBCHHOI\/'I HWTOIOBOU aTrTeCTaluu.

3 CTPYKTYPA U COAEP KAHUE JUCHHUIIJIMHBI

3.1 PacnipeiesieHne y4eOHbIX YACOB M0 TeMaM JUCHMILUIMHBI U BUIAM 3aHATHH

HaumeHnoBanue tem KomnnuectBo wacos
(comeprkaTeTbHBIX MOJTYJICH ) (ounasi/3aouHas Gopma)
B Tom uncne
Bcero | Jlexuun JlaGop. [Ipaxr. CP
(Cemun.)

Tema 1. Uctopuueckuii 0630p. OCHOBHBIE
HAIPaBIICHUS PA3BUTHS IEKTPOIHEPTETUKU 3/9 2/1 - 0/0 1/8
B 19 navane 20 Beka.
Tema 2. CoBpeMeHHOE COCTOSIHUE HEpre-
TUKH. TpaguIIMOHHBIC TEXHOJIOTHUU TIPOU3- 16/19 8/1 } 414 4/14
BOJICTBA AJIEKTPOIHEPTHH
Tema 3. KoMIIOHEHTBI COBPEMEHHBIX CUCTEM
IEKTPOCHAGKEHUS 20/19 10/2 - 6/3 4/14
Tewma 4. KoHuenius pa3BuTus SHEPreTHUKU 8/18 4/2 _ 0/0 4/16
Smart Grid.
Tema 5. UHHOBAaITMOHHBIE TEXHOJIOTUU U 21/19 10/2 _ 7/1 4/16
KOMITOHEHTHI SG cucreM
KonrakTHas paboTa (IonoJIHUTEIbHAS) 4/6
KypcoBas paboTta (mpoekr) -/-
Hroro no Bumam 3aHATHIA 72/90 34/8 - 17/8 17/68
KonTposb 54/36

Uroro: 126

(I)opanOBaHne KOMHeTeHHI/Iﬁ B pe3yjbTaTe 0CBOCHUA TEM NUCIHUIIJIUNHBI

KOMHETQHHI/II/I TeMbI AUCHUIIJINHBbI, HAIICJICHHbIC HA Bpraﬁ()TKy
KOMIIETCHIIU U
[1K-2 Tema 1-5
3.2 Jlexkuumn

Tema 1. Uctopuueckuii 0630p. OCHOBHBIC HANPABJICHUS PA3BUTHUS DJIEKTPOIHEP-

retuku B 19 Hauase 20 Beka.
Coneprxanme TeMBI 1.

JI1. Ucropuueckas cnpaBka 00 OTKPBITHUSX OCHOBOMOJIATAIOLIUX 3aKOHOB JJICK-
TpoauHamuku. Cucrema Tpexdaznoro Toka. [lepenaya 31eKTpoO3HEPruu Ha pacCTOSHUE.

Jlureparypa k Teme 1: [1]




Tema 2. CoBpeMEHHOE COCTOSIHME€ DSHEPIreTUKU. TpaJullMOHHBIE TEXHOJOIHU
IIPOU3BOJICTBA DJIEKTPOIHEPTUU.

ConeprxaHue TeMBI 2.

JI2. TexHoJornyeckas cxeMa KOHACHCAIIMOHHOM 3JIEKTpOCTaHUMHU. TexHosoru-
yeckas cxema TeruioanekrpouenTpanu. Biusaue KOC u TOL Ha pexum paboTsl 3HEp-
TOCHCTEMBI.

JI3. Tunel THApPABINYECKUE DJIEKTPOCTAHIMM. TexHOoIornyeckas cxema MpHUILIO-
tuaHOM ['OC. I'mapoakkymynupyromue I'9C u ux posb B MoAAepk)aHuU OanaHca MOII-
HOCTEU B SHEPTOCUCTEME.

JI4. UcTtopuueckas cipaBKa O pa3BUTUU SAEPHON SHEPTETUKH. SepHOE TOIIINBO.
TennoBbIAESAIOIMUE 3JIEMEHTHI U TEIIOBBIE COOPKHU.

JIS. Ilpunuun paboThl yHpaBisieMOTO SIIEPHOTO peakTopa. THIlbI peakTOpOB.
Texnonornyeckas cxema ADC c peakropamu PBMK u BBOP. Mecro ADC B noazaep-
KaHUM OanaHca MOIIHOCTEN B SHEPIOCUCTEME.

Jlureparypa k Teme 2: [4]

Tema 3. KoMrnoHEHTB COBPEMEHHBIX CUCTEM AJIEKTPOCHAOKEHHUS

ConeprxaHue TeMsbl 3

JI6. CunoBsle TpaHcpOpMATOPBl U ABTOTPAHC(HOPMATOPHI B CUCTEMAX JIEKTPO-
cHaOxeHusl. PerynupoBaHue HampspKeHUs ¢ TOMOILIBIO TpaHcpopmatopoB. Ilytu cHu-
YKEHUS MMOTEPbh MOUTHOCTH U SHEPTUU B TpaHchopmaTopax. Cyxue TpaHCHOPMATOPHI.

JI7. Tunpl ABUTaTENIed NPUMEHSEMBIX B CHUCTEMax JJIEKTpOcHaOkeHus. Pexum
camMo3aIlyCKa 1 €ro BIMSHUE Ha HAJIEKHOCTh JIEKTPOCHAOKEHUS.

JI8. BakyyMHbI€ U 37era3oBble BbIKiIO4aTeau. OCOOEHHOCTH KOHCTPYKIIMH, TIpe-
UMYILIECTBa, HeTOCTaTKU. KoMMyTallmOHHBIE MEepEeHAIPsKEHUS U CIOCOOBI UX OTpaHU-
YEHUs.

JI9. I'po30oBBIE M KOMMYTAllMOHHBIE IepeHanpspkeHus. OIeHKa BEpOSITHOCTH
IPOHUKHOBEHUS TPO30BBIX IEPEHANPSKEHUNW BHYTPb 3IaHUN. Y CTPOMCTBA 3aLUUTHI OT
MMITYJIbCHBIX TIEPEHANPSKEHUMN.

JI10. YcrpoiicTBa 3anutHOro oTKiIoueHus. duddepennmansupiii aBTomar, aud-
dbepennmanpHoe Y30. TpexmonrocHble U 0HONOM0CHbBIE Y30.

Jlureparypa k Teme 3: [3, 6]

Tewma 4. Konnenus pa3sutus suepreruku Smart Grid

Conepxanue Temsl 4

JI11. OcHOBHBIE IPEATIOCHIIKM CTAHOBJIEHNSI MHHOBAIIMOHHOW KOHIIENIIUK Smart
Grid. Ieduut ucrounnkoB sHeprun. [loBbimeHre TpeOOBaHMA K HAJC)KHOCTH DJICK-
TPOCHAOXKEHUSA. DKOJIOTHYeCcKrue MpoOseMbl sHepreTuku. CTapeHue W HapacTaroIIUM
neduiut nepconana. GakTopsl TEXHOJIOTHYECKOTO TIporpecca.

JI12. TpeGoBaHusi y4aCTHUKOB SHEPrOPBIHKA K peaM3aliil KOHIEHIMH Smart
Grid. DHeprokOMIaHWU: COBEPIICHCTBOBAHUE YIPABICHHS, CHI)KEHUE MOTEPh, TEXHU-
YECKOE YIIPABJIICHUE U MOHUTOPHUHI B PEKUME PEAIBHOTO BPEMEHH.

Koneunslii moTpeOuTeNb: MOBHIIIICHUE HAEKHOCTH U OOIIEro YpOBHS CEpBHCA,
BO3MOYKHOCTh YIPABIICHUS PACXOJOM U CIPOCOM 3JIEKTPOIHEPTHH, BO3MOKHOCTH MC-
nosib3oBaHusi BUD u npogaxu 31eKTPO3HEPTUH B PHIHOK.




JIureparypa K teme 4: [4]

Tema 5. IHHOBallMOHHBIE TEXHOJOTMU U KOMIIOHEHTBI SG cuctem

CopepxaHue TeMBbI 5

JI13. ABTOHOMHBIE, THOPHUJIHBIE, CETEBBIE COJIHEUHBIE JIEKTpOCTaHIMU. [IpuHn-
nuanbHasg cxema cereBoil COC. O630p 000pya0BaHUS MPUMEHSIEMOIO B CXeMax COJI-
HEYHBIX JIEKTPOCTAHIIUH.

JI14. Tunel BeTporeneparoB. OmMeTaemas MOBEPXHOCTb. MOIIHOCTh BETPOIIOTOKA.
D¢ PexTUBHOCTD BETPOBBIX IEKTPOCTAHIIUA.

JI15. MUKpoTypOUHHBIE SHEPTeTUUYECKHE YCTAaHOBKH. MUKPOTYpPOUHBI : 0COOEH-
HOCTU KOHCTPYKIUH . DHEPreTUYECKUE TIOKa3aTed MUKpOTypOuH. [IpuMenenne Mux-
POTYpOMHHBIX SHEPTETUUECKUX YCTAHOBOK B CUCTEMAaX 3JIEKTPOCHAOKECHHUS .

JI16. [IpuHIUIB! pactpeneaeHus Harpy3Ku MEKIy TeHepaTopaMH B SHEPTOCH-
creme. MaHeBpOBbIE MOIITHOCTH. BO3MOXKHBIE TEXHUYECKUE PEUICHUS 111 HAKOTIJICHUS
sHepruu : ’ADC, BelpaBHUBaHME IpadyKka Harpy3Ku, TEPMOTEXHOJIOTUH, FIEKTPOXH-
MUYECKHE HAKOMUTEIHN, HAKOIUTENN CKATOTO BO3AyXa.

JI17. PacnipenenenHas TeHepalys: COJHEUHbIe OaTtapen, BETpPOreHepaTophl, TOI-
JIMBHBIE JIEMEHTHI, MUKpOTYpOuHbL. Korenepaius. BupryanbHble 371€KTPOCTaHIIMH.

Jlutepatypa k Teme 5: [2, 3, 5, 6]

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

No Tema 3anaTHA O6mbewM, yac. JIurepa-
/1 OYH/3209H Typa
1 Pacuer croMMOCTH 3JI€KTPO’HEPIUH, OTIYLICHHON Hacele- 22 3, 7]
HUIO, ITPH UCTIOIH30BAHNUHU OJHO30HHOTO yUeTa
5 Pacuer croMMOCTH 3JI€KTPO’HEPIUH, OTIYIIEHHON Hacele- 212 3, 7]
HUIO, TP MCTIOJIH30BAHNH JIBYX30HHOTO yJeTa -
3 Pacuyer cToMMOCTH 3JIEKTPOIHEPTHH, OTIYIIICHHONW Hacene- 22 [3, 7]
HUIO, TP UCTIOJIb30BAHUH TPEX30HHOTO yueTa
4 OnTtumuszanus rpaduka MoTpedseHus ¢ LeNbl0 CHUYKEHUS 40 3, 6]
CTOMMOCTH OIUIAThI 33 NOTPEOJICHHYIO 3JIEKTPOIHEPTUIO i
5 Pacuer momHocTH (OTOINEKTpUUECKON OaTtapen i MUTa- 2/0 2]
HUS1 9JIEKTPOIIPHEMHHUKOB B THEBHOE BpeMsi
6 Pacuer cTonMocTH 351€KTpO3HEPTUH NP KOMOMHUPOBAHHOM 210 3]
INUTAHUU OT CETH U OT (POTOIIEKTPUUECKOI OaTapeH.
[TocTpoeHne AuarpaMmbl OTPaXKArOIIEH CTOMMOCTH OTUIATHI
7 3a MOTPEOJICHHYIO IEKTPOIHEPTHIO NMPHU PA3IMUYHBIX CIIOCO- 3/2 [3, 7]
Oax yuera
Hroro: 17/8

3.4 JlaGopatopHble padoThl MO0 JUCHUILIMHE Y4YeOHbIM ILUIAHOM He
NpexyCcMOTPEeHbI



3.5 CamocrosiTesibHasi padoTa CTyIeHTA

Ne Buer caMoCTOSATENBHON pabOTHI CTYACHTA O0mbewM,

n/m Jac.
OYH/3204YH

1 N3ydeHune JIEKIIMOHHOTO MaTepuaia 10/30

2 [ToaroroBka K MpakTUYECKUM 3aHSITUSM 7129

3 [TonroroBka Kk 71a00paTOPHBIM paboTam -

4 BpInosHEeHHEe KypcOBOro IPOEKTa -

5 BrinmonHeHne KypcoBoit paboThI -

6 Brinonnenne nHAMBUYaTbHOTO 3a1aHUs 0/9

Hroro: 17/68

3.6 KypcoBoii nmpoekT (pa6oTa), UHAUBHAYAJIbHOE 3a1aHHE

KypcoBoii npoekt (paboTa) Mo JUCHUILUIMHE YYEOHBIM IIJIAHOM HE MPEIyCMOTpPEH.

JI7is OIIEHKU YPOBHSI MPAKTUYECKOTO MPUMEHEHHS] M3yYEHHOTO TEOPETUYECKOTO
MaTepuaia MpeayCMaTpUBAETCs BBIIOJIHEHHE pacu€THOW paboThl. TemaTuka 3amaHus
HaIpaBJieHa Ha MOJyYEHUE 3HAHUN MO CYHIECTBYIOIIUM CHCTEMaM y4eTa 3JIEKTPO3HEp-
'y, Tapudam Ha OIUIaTy, METOJIMKAM pacdyeTa CTOMMOCTH MOTPEOICHHOM 3JIEKTPOIHEP-
MM JJI1 PAllMOHAIBHOM SKCIUTyaTalldy Pa3IMYHbIX JIEKTPONPUEMHUKOB B COOTBET-
CTBUH C COBPEMEHHBIMH TPEOOBAHUSMHU.

O0beM yueOHOM Harpy3KH MpH BHIIOJHEHUHM WHAMBUIYAJIbHOTO 3a1aHus — 9 ya-
COB.

PekoMeHayeMblil 00beM MOSCHUTENBHON 3alMCKU 110 WHAUBUAYAJIbHOMY 3aja-
HUIO — He Oonee 12 crpanun popmara A4 (210x297 mm).

4 ®OHA ONEHOYHBIX CPEACTB

4.1 Kputepuu U IIKAJbI JISI HHTETPUPOBAHHON OlIEHKH YPOBHS C()OPMHPO-
BAHHOCTH KOMIIETEHIIMH

Cocmasnaowas komnemeHyuu — noJTHOMa 3HAHUU

HYJIEBOW YpOBEHb: HEBEPHBIE, HE apTyMEHTHUPOBAHHbIEC, C MHOYKECTBOM I'pyObIX OIIU-
OOK OTBETHI Ha BOMPOCHI / OTBETHI HA JIBA BOIPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUW HUKE MUHUMAJIbHBIX TPEOOBAHMUIA;

MUHHMMAaJIbHBIN YPOBEHB: JIaHbI HE IOJIHBIE, HE TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWU HMKE MHUHUMAJIbHBIX TpeOoBaHMWU. [[omyieHo MHOTO
rpyObIX OIMHOOK;

IIOPOTOBBIN YPOBEHB: JaHbl HEIOCTATOYHO IIOJIHBIEC, TOYHBIE U apryMEHTHUPOBAHHBIE
OTBETHI Ha BOIIPOCHI. [1710X0 3HAET TEPMUHBIL, ONIPEICIICHNS U ITIOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLMIBL. J{omyIieHo MHOTO HEerpyObIX OIIMOOK;

CpeaHUM YypOBEHb: JlaHbl JOCTATOYHO MOJIHBIE, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. B 11€J10M 3HAE€T TEPMUHBI, ONPEAEICHUS U TIOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIECHHUS, TPUHLIUIIBI. JIOMyIIEHO HECKOJIBKO HErpYOBIX OLIMOOK;




IIPOJIBUHYTHIN YPOBEHb: JaHbI NIOJHBIE, TOUHBIE U APIYMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHI. 3HAET TEPMHUHBI, ONIPENETICHUS U NOHTHSI; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOLLUEHMS, IPUHIMIBI. J[OMyIIIEHO HECKOJIBKO HErpyOBIX OLIMOOK;

BBICOKMI YPOBEHB: JaHBI IIOJHbIC, TOYHBIE U API'YMEHTHUPOBAHHBIE OTBETHI HAa BOIPO-
Cbl. 3HAET TEPMUHBI, ONPEIACICHUS U MOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILICHHUSI, IPUHIUIIBL. [[OIyIIIEHO HECKOIBKO HETOYHOCTEM.

Cocmasnaowas KomnemeHyuu — yMeHus

HYJIEBOI YPOBEHb: IIOJHOE OTCYTCTBHE NOHHMAHHUSA CyTH METOJMKHU PELICHMs 3a/1a4H,
JIOITYIIIEHO MHOYKECTBO IPYOEHIIINX OIIMOOK / 3a/1aHuUs HE BBIMOJIHEHBI BOOOIIIE;

MUHUMAJIBHBIN YPOBEHB: €1a00€ MOHUMAHUE CYTH METOJUKU PEIICHUs 3aJaud, JOITy-
nieHbl rpyosie ommOku. Pemenns He o6ocHoBanbl. He ymeeT ucnosnbp3oBath HOpMa-
TUBHO-TEXHUYECKYIO JIUTEpaTypy. He opueHTHpyeTcs B CriennalbHOM Hay4YHOU JIMTE-
paType, HOpMaTUBHO-IIPABOBBIX aKTaX;

IIOPOTOBBIM YPOBEHb: TOCTATOYHOE IMOHUMAHUE CYyTH METOAMKM PELICHMs 3aJau, J10-
nylieHsl omuOKu. Pemenust He Bceraa 00OCHOBaHBI. Y MEET UCIOJIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTeparypy. Cinabo opueHTUpyeTcsl B CIEUUaTbHON HAYYHOMU JIUTe-
paTtype, HOpMAaTUBHO-IIPABOBBIX aKTAaX;

CPEIHHH YPOBEHB: B LIEJIOM IIOHUMAET CYTh METOJMKH PEIICHUS 3aJa4M, JOITYIIECHBI
oummOku. Pemienuss He Bcerna OOOCHOBaHBI. YMEET MCIIONB30BATH HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAyYHYIO JINTEPATYPy, HOPMAaTUBHO-IIPABOBBIE AKThI;

MIPOJABUHYTHIN YPOBEHB: B IIEJIOM ITOHUMAET CYTh METOAMKH PELICHUS 3a1a4H, TOIyIIe-
HbI HETOYHOCTU. CriocoOeH 000CHOBATh PEIIEHUs. Y MEET HCIOJIb30BaTh HOPMATHBHO-
TEXHUUYECKYIO Y CIELMAIIBHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBHIE AKTHI;

BBICOKUI ypoBeHb: [loHnmaer cyth MeToauku pemenus 3aaadu. CrnocodeH 000CHOBaTh
pEIIeHHs. YMEET UCIOIB30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHUAIBHYIO HAyYHYIO
JUTEPATYPy, NEPEAOBOI 3apyOeKHBII ONBIT, HOPMATUBHO-TIPABOBBIE AKTHI.

Cocmasnsowas komnemeHyuu — 61a0eHue HadblKamu

HYJICBOM YPOBEHB: HE IIPOJICMOHCTPHUPOBAJI HABBIKHA BHITIOJIHEHUS MPO(HECCHOHATBHBIX
3aga4. VICIIBITBIBAET CYIIECTBEHHBIE TPYJIHOCTH MPU BBINOJHEHUN OTIECJIBHBIX 3aja-
HUM;

MUHHUMAaJIbHBIN YPOBEHBb: HE IPOJICMOHCTPUPOBAJl HABBIKHM BBITIOJHEHUS MPOdeccHo-
HAIBHBIX 3a7a4. VICIBITBEIBAET CYIIECTBEHHBIE TPYIHOCTH MPH BBIITOJHEHUH OT/IENb-
HBIX 3aJIaHUH;

MOPOTOBBIN YPOBEHB: BIIAJIEET OMBITOM T'OTOBHOCTU K IPO(PECCHOHATILHON JIeSITENHHO-
CTU U NMPO(eCCHOHAIbHOMY CaMOCOBEPIIICHCTBOBAHUIO HAa MOPOTOBOM ypoBHE. Tpy-
JIOBBIC JICMCTBUS BBIMNOJHSACT MEIJICHHO U HEKAUEeCTBEHHO;

CpeIHUIN YPOBEHb: BJIAJICET CPEIHUM OMBITOM TOTOBHOCTH K MPO(ECCUOHAIBHOM Jesi-
TEJLHOCTU U MPOGEeCCHOHAIBHOMY CaMOCOBEPIIICHCTBOBAHUIO. TPy/I0BbIE JEHCTBUS
BBITIOJTHSIET HA CPETHEM YPOBHE IO OBICTPOTE U Ka4€CTBY;

MIPOJABUHYTHIM YPOBEHB: BIIAJIEET ONBITOM U JOCTATOYHO BBIPAXKECHHOU JIMYHOCTHOU
TOTOBHOCTH K MPOQECCHOHANBHON NEATEILHOCTH W MPO(heCCHOHATHFHOMY CaMOCO-
BEPILICHCTBOBAHHIO. BBICTPO ¥ KaUECTBEHHO BBITIOJHSET TPYAOBBIE JCHCTBUS;

BBICOKMI YPOBEHb: BJIAJICET ONBITOM U BBIPAXKEHHOCTHIO JIMYHOCTHOM T'OTOBHOCTH K
poeCCHOHATILHON NIeATeNTbHOCTH U TPO(ECCHOHATEHOMY CaMOCOBEPIIIEHCTBOBA-
HUIO. BBICTPO M KaU€CTBEHHO BBITIOJHSAET TPYIOBBIE AEHCTBUA.



Obobwennas oyenka cqhopmMupo8aHHOCmu KOMNemeHyut

- HyJIEBOM YPOBEHB: KOMIIETEHIIMM HE CPOPMUPOBAHBI;

- MUHUMAJIbHBIN YPOBEHB: 3HAUUTEIbHOE KOJIMYECTBO KOMIIETEHIIUNA HE C(hOPMUPOBAHO;

- MIOPOTOBBIM YPOBEHb: BCE KOMMETEHIIMU CHOPMHUPOBAHBI, HO OOJILIIMHCTBO Ha MOPO-
rOBOM YPOBHE;

- CpeIHUM YPOBEHB: BCE KOMIIETEHIIMU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOABUHYTHIA YPOBEHB: BCE KOMIIETCHIIMU C(POPMUPOBAHBI HA CPEAHEM UIIM BHICOKOM
YPOBHE;

- BBICOKUN YPOBEHb: BCE KOMIIETEHITNN C(HOPMHUPOBAHBI HAa BRICOKOM YPOBHE.

4.2 Bonpocsl K 3K3aMeHYy

1. OcHOBHBIE PEATIOCHUTKYA BHEPEHUS KAUECTBEHHBIX H3MEHEHHH B 3JICKTPOIHEPreTH-
Ke.

2. Tengeniuu notrpediienus 99 B MUpe.

3. @aKTOopHl, BIAUIIONINE HA OOIIECUCTEMHBIE 3aTPAThI.

4. CTeHKXO0Iepbl SHEPreTUYCCKIX KOMITaHUH 1 uX TpeboBanus k Smart Grid .

5. CtpykTypa kounenmun Smart Grid.

6. XapakTepucTuka MoHATUS «KIMEHTOOPUECHTUPOBAHHBIN MOAXO.

7. OYHKIIMOHAIBHBIC CBOMCTBA YHEPTOCHCTEMBI Ha Oa3e koHuenmmu Smart Grid.

8. HoBbie BO3MOKHOCTH KOHEYHOTO MOTPEOUTENS B JHEPTETHUECKOI crucTeMe Ha 0ase
koHnenmuu Smart Grid.

9. CtpyKTypHas cxema pacnpe/ieJIeHHON TeHepalnH.

10. [IpumeneHne pexuma camO3aIycKa JABUTaTeleid B CUCTEMAax 3JIEKTPOCHA0KESHHUS.
11. IlpuMeHeHre MUKPOTYpOUH B CUCTEME pacipeiesieHHas: TeHePALIHsl.

12. IlpumeHeHne TOMIIMBHBIX JIEMEHTOB B CUCTEME paciipe/iejiCHHas TeHepaIusl.

13. [IpuMeHeHne COTHEUHBIX JIEKTPOCTAHIIMM B CHCTEME pacIpe/lejeHHas FreHepausl.
14. [lpumeHeHne BETpOreHepaTOpOB B CUCTEME paclipe/iesieHHasi TeHepalysl.

15. IlpuMeHeHne yCTpOUCTB 3alllUTHOTO OTKIIOYEHUS B CUCTEMAX JIEKTPOCHAOKEHHUS
0.4 xB

16. BetporeHepatopsl ¢ TOPU30HTAIBHOM OCHIO BpaI[CHUS.

17. HakonuieHue 3JIeKTpO3HEPTUU € TIOMOIIIBbIO XUMUYECKUX HCTOYHUKOB TOKA.

18. Ucnonb3oBanne 3MeKTPOMOOHIIEH 7Sl BRIpAaBHUBAHUS TpadrKa dIEKTPUIECKUX
Harpy30K SHEPTOCHCTEM.

19. CBepx1npOBOIHUKOBBIEC HAKOTIUTEIH SIEKTPOIHEPTHH.

21. TlpumeHeHNe CYyNepKOHEHCATOPOB Il HAKOTUICHHSI SJICKTPOIHEPTHH.

22. TexHONMOTHYECKasK CXeMa KOHACHCAITMOHHON TETIOBOM AJIEKTPOCTAHIINN

23. CocTaBustoliye SJKOHOMUYECKOro 3P deKTa OT IPUMEHEHUS] HAKOITUTENEeH 2JIEeKTPO-
DHEPTHUH.

24. TexHonoru4eckas cxema TerI03JeKTPOLEHTPaIH

25. Texnonoruueckas cxema ADC ¢ 6mokamu PEBMK

26. Texnonoruueckas cxema ADC ¢ 6mokamu BBOP

27. TexHnonoruueckas cxema rugpoakkymynupymomein ['9C

27. Bapbepsl Ha MyTH BHeApeHus KoHueniuu Smart Grid cpeau TpaauiMOHHBIX YHEP-
TFETUYECKUX KOMITAHUMU.



28. OxwuaemMoe BIMsHUE peam3anui Konnenmua Smart Grid aa sxosoruto.
30. OxugaemMple SIKOHOMHUYECKHUE TMOCIIEACTBUSA OT peain3anuu Konuenuu Smart Grid .

4.3 IlpumMep 3K3aMeHAIIMOHHOT0 OMJIeTa

I'OYBIIO «/loHenkuii HANMOHAJbLHBIH TeXHUYECKH YHHBEPCHTET

YpoBeHb BbIcIEro NpohecCHOHaILHOTO0 00pa30BaHUs: Maructparypa
(baxanaBpHaT, CIIEIUATUTET, MaTUCTPATYpa)
HamnpaBnenue noaroToBky (CHEUaIbHOCTD): 13.04.02

9H€KTp03H€pFCTI/IKa N DJICKTPOTCXHHUKA
(xon, Ha3BaHUE)

Hamnpasnennocts (nmpoduiin): DIeKTPOCHAOKECHUE 1
sHEprocOepeKeHNE
(na3BaHue)
Cewmectp: 3
Y4eOnas IUCUMILINHA! «Pa3Burue QJICKTPOTCXHUYICCKUX U 3Heproc6eperafomnx
cucteM (koHrenimst SmartGride)»
BMJIET Ne 1

1. ®akTopsl, BIUSIONINE HA OOIIIECUCTEMHBIE 3aTpaThl. [lepeuncnure, MOSCHUTE MPU-
YUHY U TAUTE OLCHKY

2. CTpyKTypHasi cxema pachpeseneHHON TeHeparuu. JlaiiTe XapakTepUCTHKY dIie-

MCHTAaM CXEMbI
YTBepKIeHO Ha 3acelaHuu Kaeapsl  DIEeKTPOCHAONKEHHS MPOMBIIICHHBIX TPEIIPUITUN U

rOpoJI0B
(HanMeHoBaHUE Ka(eapbl HOIHOCTHIO)
IIpoTokon Ne ot
3aB. kadenpoit JlermoB A. B.
(TromucE) (®.1.0.)
DK3amMeHaTop JlermoB A. B.
(monuck) (®.1.0.)

4.4 Kputepuu ouleHMBAHUSA

B xaxxnom Ouiietre coaepKUTCs iBa TEOPETUYECKHUX BOIpoca: 3aJaHusIM MPUCBa-
UBalOTCA paBHbIe BecoBbie Kod(dummentsr: 0,5; 0,5. Cymma BecoBbIX KOd((DUIIHEHTOB
paBHa enuHuue. OTBET Ha Kaxjoe 3agaHue oneHuBaerca no 100-0anpHON IIKae.
Onenka «100» cTaBuTCS B cilydyae MOJHOTO CHCTEMHOTO PAacKphITHs BOIpoca 0e3 Ka-
KHX-JTH00 HETOYHOCTEM.

basnbel cHUMAKOTCS 32 HETIOIHBINA UITU OLIMOOYHBIN OTBET.

Jlo 100am1oB - eciu B OTBETE YIYILEHbI KaKHe-THO0 BTOPOCTENIEHHbIE MOMEH-
ThI; IOIYIIEHbl HECYIIECTBEHHBIE HETOYHOCTH.

Jlo 25 6annoB — eciau OTBET B LIEJIOM IPABHIIbHBIN, HO JOMYIIEHBI CYIIECTBEHHbIE
HETOYHOCTH.

Ecnu B oTBeTe yacTh HEOOXOAMMOrO Marepuaia OTCYTCTBYET, CHUMAETCs KOJu-
YecTBO 0aisioB, paBHOE MPOLIEHTHOM COCTABIIAIOIIEH 3TOr0 MaTepuaja C y4eToM 3Ha-
YUMOCTH.




HToroBast olieHKa 3a 9K3aMEH PACCUUTHIBACTCS KaK CYMMa MPOU3BEICHHUIA OIEHOK
3a KaX/10€ 3a/IaHie Ha UX BECOBOM KOA(DPHUITMEHT M OKPYIIISICTCS JI0 1IEJIOT0 3HAYCHHS B
OOJIBIITYIO CTOPOHY.

[Tonydyennas onenka mo 100-0a/uibHOM IIKaje OMpEneseT OICHKY IO HaIluo-
HaJIbHOM mIKaie u mkaie ESTS.

4.4 TlpuMep TeKyIlIero onpoca Ha NPAKTHYECKUX 3aHATHX
Ha nmpuMepe TeMbl «PacdeT cTOMMOCTH 3JIEKTPOIHEPTHH, OTIYIICHHON Hacele-
HUIO0, TIPU MCTIOJIb30BAaHUH OJTHO30HHOTO YUETa»
1. B 3aBHCHMOCTH OT YE€TO yCTaHABIMBACTCS BeTUIMHA Taprda Ha IJIEKTPOIHEP-
THIO.
2. CKOJIbKO JMAaIna30HOB JIEKTPONOTPEOICHUs YCTaHOBJICHO AJIsl HACEJICHUS.
3. B yem cocTout CyTh OIHO30HHOTO yue€Ta dJEKTPOIHEPTUH.

4.5 KypcoBoe npoekTupoBaHue
Y4eOHBIM MJIAHOM KYpPCOBOE MPOSKTUPOBAHUE HE 3aIJIAHUPOBAHO.

5 PEKOMEHAYEMAS JIUTEPATYPA

I. OcHoBHasi JauTeparypa

1. AcCHexTbl TEXHUKO-3KOHOMHYECKOTO COCTOSIHUSI M TMEPCHEKTUBBI PAa3BUTHS
sHepreTuku: ydeOHoe mocobue / JI. YO. JIsnynos, H. B.I'yce, II. E. Casgaukos,
C. M. CemenoB. — Tomck: ToMckuit momuTexHu4Ieckuii yauBepcuteT, 2019. — 323c.
— ISBN 2227-8397. — TeKcT: 37eKTpOHHBIN // DIEeKTpOHHO-OMOMHOTEeYHAasT CHCTEMa
IPR BOOKS: [caiiT]. — URL.: http://www.iprbookshop.ru/96116.html

2. Jlykytun, b. B. CucreMsl 31eKTpOCHaOXEHHUSI ¢ BETPOBBHIMH M COJHEYHBIMHU
aneKTpocTaniuamu: yueobnoe nocobue / b. B. Jlykytun, U. O. Mypagsnes, 1. A. ITnot-
HUKOB. — Tomck: ToMckuii monuTexuuueckuit yuusepcuret, 2015. — 120 ¢. — ISBN
2227-8397. — TekcT: dJEKTpOHHBIM // DnexkTpoHHO-OMOMMoTeuHast cuctema I[PR
BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/55208.html

3. Boctpoknytos, H. H. YcTpoiicTBo, CBOICTBAa OTPEIIHOCTH U TIOBEPKA COBpE-
MEHHBIX CUETYMKOB dJIEKTPUUYECKOM sHepruu: yueoHoe nocooue / H. H. BoctpoknyToB.
— MockBa: AkagemMus CTaHIapTU3AINK, METPOJIOTHH B cepTudukarmu, 2016. — 108
c. — ISBN 978-5-93088-174-5. — TekcT: 27eKTpOHHBIN // DIEKTPOHHO-OMOIMOTEIHAS
cuctema IPR BOOKS: [catit]. — URL.: http://www.iprbookshop.ru/64349.html

4. HanmoHanbHBIN MCCIIEN0BATEICKUN YHUBEPCUTET «BhICIas 1MKoiaa SKOHOMHU-
kr» VHCTUTYT SHEPreTUKH [DNEKTPOHHBIN pecypc|: oduil. calT. — DJIEKTPOH. JaH. -
Mocksa, 2020. — Pexxum noctyma https://energy.hse.ru/accenergy - Hakonwurenu sHep-
U

5. Bonkos, A. A. Konnenmust «YMHBIA Topoa»: MoHorpadus / A. A. Bonkos,
A. B. Cenos, II. 1. YenbimkoB. — MockBa: MOCKOBCKHI TOCYAapCTBEHHBIA CTPOU-
tenpHBIM yHUBepcuteT, ObC ACB, 2015. — 92 ¢. — ISBN 978-5-7264-1202-3. —
Tekct: anekTpoHHBINA // DnekTpoHHO-O0nOmoTeyHas cuctema IPR BOOKS: [caiit]. —
URL: http://www.iprbookshop.ru/60821.html
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I1. JlonoHuTeIbHASA JHMTEpaTypa

6. baptonometii, I1. 1. MudopmanimonHoe obecrieueHue 3aaad JIEKTPOIHEPTETH-
ku: yueoHoe nocooue / I1. W. bapronomeit, B. A. Tamunun. — ExatepunOypr: Ypaib-
ckuii denepanbubiii yausepcuret, 9bC ACB, 2015. — 108 c. — ISBN 978-5-7996-
1504-8. — Tekcrt: aneKTpoHHbIHN // DnekTpoHHo-0nbnnoTeunas cucrema IPR BOOKS:
[caiiT]. — URL.: http://www.iprbookshop.ru/65931.htmi

7. Tapudsl Ha 3eKTpUYECKyIO 3Hepruto// rst@pravdnr.ru: PecmyOaukaHcKas
ciyx06a mo tapudam louenkor Hapomuoit Pecny6muku . 2020. 1 des. URL.: http://rst-
dnr.ru/tarifyi-na-elektricheskuyu-energiyu/

8. Karasor craHmapTHBIX COJHEYHBIX Oarapeid m momyneit //solbat.su. URL:
http://www.solbat.su/catalog/standsolmod/

6 YYHEBHO-METOANYECKOE OBECIHEYHEHUE JJUCLHUIIJINHbI

Y4eOHO-MeTOAMYECKHE U31aHUsA, paspadoTannbie B JlonHTY:

9. Meroauyeckue pPEKOMEHIAUA K TMPOBEJACHUIO MPAKTUYECKUX 3aHSATUU IO
quciuIuinHe "Pa3BUTHE 3IEKTPOTEXHUYECKUX W dHeprocOeperammmx cucrem" (KoH-
neniusa SmartGride) [aeKkTpoHHBIN pecypc] : uis 00ydaromuXcst Mo MporpaMMe Maru-
CTpaTyphl HampapyieHUus noaArotoBku 13.04.02 "DnekTpodHEpreTuka M 3JIEKTPOTEXHU-
Ka'", Marucrepckas nporpamma "IieKkTpocHalOxeHue u sHeprocoepexenue", "Mukpo-
MIPOIIECCOPHBIE CUCTEMBI YIPABICHUS BO30OHOBISIEMBIMU UCTOUHUKAMH SHEPIUHU" BCEX
dopm obyuenus / TOYBIIO "HJOHHTY", Kad. snexkrpocHaOX)eHUs MpoM. Hpearpusi-
TU ¥ TopoAoB ; [cocT. A.B. JleBmog]. - 246 KO. - Houneuk : TOYBIIO "JOHHTYVY",
2020. - 1 Gaiin. - Cucrem. TpeOOBaHMUS: Acrobat Reader.
http://ed.donntu.ru/books/21/m5926.pdf.

10. MeTtonuueckne peKOMEHIAIMHA K CaMOCTOSATEILHOW paboTe MO AUCITUIUIHHE
"Pa3zBuTre ANEKTPOTEXHUYECKUX H dHeprocOeperammmx cucteM" (KOHIETIIHS
SmartGride) [aexTpoHHBIN pecypc] : i1 00ydaroIuXcs Mo IporpaMMe MarucTpary-
pbl HarpasiyieHus: moAroToBku 13.04.02 "DnexkTposHepreTrka U 3JIEKTPOTEXHUKA', Ma-
rucTepckas mporpamMma "DnekTpocHabkeHue u sHeprocoepexenue”, "Mukponporec-
COpHBIE CHUCTEMBI YIIPaBICHUSI BO30OHOBISIEMBIMU MCTOYHUKAMU dHEpTun' Bcex (hopm
ooyuenust / TOYBIIO "JIOHHTY", Kad. snexrpocHabxkeHus MpoM. MPEANPUITHI U
ropojoB ; [cocT. A.B. JleBmog]. - 182 K6. - Jloneux : TOYBIIO "JIOHHTY", 2020. - 1
¢aiin. - Cuctem. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m5924.pdf.

11. Meroandeckue yKa3aHHUs K BBIMOJHEHUIO WHJUBUAYAIBHOTO 3aJlaHUS IO
TucuuIuinHe "Pa3BUTHE 2JIEKTPOTEXHUUECKUX U DHEProcOeperaronmx cuctem (KoHIen-
nus SmartGride)" [DnexkTpoHHBIN pecypc] : A8 o0ydarolmuxcs Mo MporpaMmme Maru-
CcTpaTyphl HampapieHus noaArotoBku 13.04.02 "DnekTpodHEpreTuka M 3JIEKTPOTEXHHU-
Ka'", Marucrepckas nporpamma "IJeKTpocHaOx)eHue u dHeprocoepexenue”, "Mukpo-
MIPOIIECCOPHBIC CUCTEMBI YIPABIICHUS BO3OOHOBIISIEMBIMA MCTOYHUKAMU SHEPTUH" BCEX
dopm obyuenust / TOYBIIO "IOHHTY", Kad. snexrpocHaGx)eHUs MPOM. TPEIITPHsi-
TUl 1 ropojoB ; [cocT. A.B. JleBmog]. - 166 K6. - [Jonenk : TOYBIIO "JOHHTVY",
2020. - | daiin. - Cucrem. TpeOOBaHMUS: Acrobat
Reader. http://ed.donntu.ru/books/21/m5916.pdf.
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JIEKTPOHHO-UH(OPMALIMOHHBIE PeCypPChI
OBC JOHHTY - http://donntu.ru/library
9BC IPR BOOKS — http://www.iprbookshop.ru/.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1. Yuebnas aygutopus Ne 8.406 ydeOHbIN Kopryc 8 NIl MpOBEICHUS 3aHITUM
JICKITMOHHOTO THUIIA, MPAKTUIECKUX 3aHSATHH, TPYMITOBBIX W WHANBUIYAIBHBIX KOHCYIb-
Tallii, TEKYIIEro KOHTPOJS U MPOMEKYTOUHOU aTTecTaruu. Crenuain3upoBaHHas Me-
O€Ib: CTOJIBI 1T KOMIIBIOTEPOB, CTYJIbS yUeHHUYECKHe, Kadenpa, OOIBIION AEMOHCTpA-
IIMOHHBII MOHUTOpP U KoMIbloTepHOE o0opyaoBanue: DualCore Intel Core 15-661, 3478
MHz, Asus P7P55D, Intel Ibex Peak P55, 2 I'b DDR3-1333 (2048 x 2), NVIDIA
GeForce GT 240 (512 MbB), ST3750528AS ATA Device (750 I'b, 7200 RPM, SATA-
IT) , VIA VTI1828S, Microsoft Windows 7 32bit, morutop SyncMaster P2050
(1600x900@60Hz).Libreoffice 6.3.0 (siuuensuss GNU LGPLv3+ u MPL2.0), Mozilla
Firefox (mumenszus GNU LGPLv3+ u MPL2.0), Dev-C++ 5.11 (munenszus GNU
GPLv2), Visual Studio Code (nuuiensust MIT), Octave 5.1 (mnensuss GNU GPLv3),
AVR Studio 4.19 (muuensus Freeware), Foxit Reader (munensus Freeware), nanoCAD
Onextpo 11.0 (munen3us yuebnas ceteBas), Project Studio CS Dnekrpuka 10.0 (muneH-
3us yueOHas ceteBas), Model Studio CS (nmunen3us yueOHas ceteBas), EnergyCS 3.5.0
(ITorepu, Pexxum, TK3) (nunen3us yueoHas cereBasi), EnergyCS Dnextpuxa 3.0 (mnu-
1IeH3Us1 yueOHasi ceTeBast).

2. YyebOnas ayautopust Ne 8.406 yueOHbIN Kopryc 8 JJIsl MPOBEAEHUS PAKTUYe-
CKUX 3aHSITHH, TPYNIOBBIX U WHAUBUIYAITBHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJISI U
MIPOMEKYTOUHOM arTectanuu. Crernuanu3upoBaHHas MeOeab: CTOJBI I KOMIThIOTE-
POB, CTyJbs yueHWYECKHe, Kadeapa, OOIbIION JTeMOHCTPAIMOHHBIA MOHUTOP M KOM-
neioTepHoe obopynoBanue: DualCore Intel Core 15-661, 3478 MHz, Asus P7P55D,
Intel Ibex Peak P55, 2 I'b DDR3-1333 (2048 x 2), NVIDIA GeForce GT 240 (512
MB), ST3750528AS ATA Device (750 I'b, 7200 RPM, SATA-II) , VIA VT1828S,
Microsoft Windows 7 32bit, MOHHUTOP SyncMaster P2050
(1600x900@60Hz).Libreoffice 6.3.0 (muuen3us GNU LGPLv3+ u MPL2.0), Mozilla
Firefox (mmensuss GNU LGPLv3+ u MPL2.0), Dev-C++ 5.11 (mmunen3us GNU
GPLv2), Visual Studio Code (mmen3ust MIT), Octave 5.1 (munen3us GNU GPLv3),
AVR Studio 4.19 (nunensus Freeware), Foxit Reader (munen3ust Freeware), nanoCAD
Onektpo 11.0 (muuens3us yuebHas ceteBasi), Project Studio CS Dnekrpuka 10.0 (suuen-
3ust yueOHas ceteBasi), Model Studio CS (nunen3us yueOHas cereBas), EnergyCS 3.5.0
(ITorepu, Pexxum, TK3) (nmunen3ust yueobHas cereBasi), EnergyCS Onextpuxa 3.0 (nu-
1IeH3us1 yueOHas ceTeBast).

3. [lomemenust 1y caMOCTOATENbHOM pabOThl C BO3MOXKHOCTBIO MOAKIIOUEHHSI K
cetu "UHTepHer" U obecreueHHMEM J0CTyma B DIIEKTPOHHYIO WH(GOPMAIMOHHO-
o0pa3oBaTeNbHYIO Cpely OpraHU3allui: YUTaJIbHbIC 3aibl, yueOHble kopiyca 2,3 (Kowm-
IBIOTEpHAs! TEXHUKA C BOBMOXKHOCTBIO MOAKIIIOUeHHS K ceTh «MIHTepHeT» 1 o0ecreueHn-
€M JIOCTYyIa B 3JICKTPOHHYIO MH(MOpMaIMoHHO-00pa3oBaTenbHyto cpeay (DNOC JJOH-
HTY) u sanextponHo-6ubimoreunyto cucremy (3bC [PRbooks), a Tak:ke BOZMOXHOCTBIO
WHJUBUTyaJIbBHOTO HeorpaHU4YeHHoro jaoctyna odOydaroniuxcs B ObC u OMUOC nocpen-
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ctBoM Wi-Fi ¢ mepcoHanbHbIXx MOOWIBHBIX ycTpoictB. OC- Microsoft Windows 7,
OpenOffice 2.0.3 — o6mecrBennas aunen3us MPL 2.0, Grub loader for ALT Linux -
munen3uss GNU LGPL v3, Mozilla Firefox - munensus MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nunensus GNU GPL).



